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si SH8« IMS 4= SU-fe <-H^£i ¥*H« *fl3°fe 51 s**l°S 



■& ^oll cite Ssa^l 7^s| ga^oKXI cH^oi lHajah a}- Jfijq|fc -&*I|S>|-, o| g.*(|2| S.^o)| S£}=|CH SJfc m-*m# 

5. 1S ^JA|ofl 12, m^i^ -^o« 2ICHA,, m^Aj a^sj m^#£M «M4 51 xh aj S ^emife £S c«-g- a^. 

£ 2fe 4|a|oU 1°) «xHo)| sloiA), MJaiah jjtjqjoi sa §j ^ 7 |x|oj ^o|fe °jxhs| «|Af sxp ajs i-fEWIfe JES ch 

5L 3S HlJnofl is, qjA.^ «xHoy 2io|Ai. MI^Aj s^sj 35+ ejxh°J «i"Ah gxF #g ^efMjfe £ES ch§ AH3. 

S. 4fe Hliaofl 1S| m<N^ ^o|| SdoiM. i4)ajah «.j}(oj aa oi 7|X |o| gsj ^d|^ gj^el efAf SXf^« «-^MIfe £Q cfl 

§ A^| 



£ 5fe 4)A|oi| 9 s| MjAjAH «xho« 21CHAJ, #a^o|oj| ic^si^l S2J Ml^l#sj e^oll SUCHAjSj ghAj SX^g L-fEl-uHt £3 q)§ 

nn7-oR-pp 



•MS'. 

S. 6-& £JA|ofl gsj ^xfloil Slow. gaf^oHXI i^SS ^sj Ml-M^sj ^ ao « °JcHAi°| gjAf *^ uje^fe £S M 



S tSS 7hii2j ga^ojofl m*!4i o|3j# o|§& *jo|in ^xfl sfli ^go|| a 

tt3!o|ch 

i&LSKsuper LSI)£J tH|5l&| ^iMN «KHo|| a|Afl 7t3*Pt ci^ xj^Soll n(2W, *fst*i2J SlfiS. Sfe g^o| §c|) 

2icK ^*|, ^ffiiae! (super clean) SfiS Sj-5£*ll *I|3-L« S*|S.4=- c|ix|-y (deposition)S 7h±:, o)|§§ y\^, 3. 

a|y^ 7^SAi, g^TJI 7 hi, ^2=711 7 ^(fluorine based gas) %s\ fsai^ll ^-fe! 7h2=?r Afgs|:n. aicf. 

Ol S ^*<ah 7^011 S^A|?l £}E|o||Af 7^*p| ?J£} ?r^ S*IS-M, 0||2JCH. S CVD S*l s^M *HS.M\ &*|o«Aife, c|3£x|£ 
^o)| CIF3. NF 3 , CF 4 , HF, HCI §2) trS2!*l ^iS 0|^.CH^Ife ?r^& o|§Spl Si^r. c|3LX|Aj cj*| 

<^|Ai£. WF 

6 . SiH 2 CI 2 gsl IhsaiTJI ^ajah 71-^e aj(film) ?r^£Al A^SQ Sich 

S5-251365S01IAH, 2°jol| = gMro|fe§(aluminum fluoride layer) o| xflSS 

4ia*i|7r ^7i Ihsa^l 7r^2| qjSKH fcS m*14»g ^u|Sh^ ?HA|*^cf. =, ofl^cfl CIF 

3 7^oi| V\*yoi 1A|7J S3* Sf^o|fe dfeai* n IS ^Eflfe S£r7 r fio|x| &°Jch 

5E&. & ^fJ°!-B SSf rHS«l2| IE £ oil, CVDS #£l 7|4NG!(oas phase methodWI b\UM m^2.£.m ^□|&9+^ S 

^*h£r 7HA|*^cKS!S- ^5-2513652i gffl). «E£K ffi S7-273053S SMo||Ajfe, *flo|E|g 

S 3 ^{electrostatic chuck) 2S*sJ gfX|o|-7| SN««Ai, ggsjsj s?j§ °|a| #^5> = *I€»-Srfc *4a|* -^A|*m, g 

fi^oll AIF 

3 S -y-£A|?=j ^fe 2J0| 7HA|Ejoj 2icK 



asm, & is^lAph as* 5!^a|?j uk 31s S^. 500 1c o|-ya| g^o||Ai, CIF 3 SrSJZMTfl 7|-^o|| qj 

^04 1J£| ^olfeS Ai|afQj^x||© ic#A|7|^. in^ ^ 2d oil o+afAH A||afoj^o^ ^.^o| 5J1!S|-&| gJxKparticiem ^shfe- ^o| 

o|| c«SKH i^SEJSi-S aflollSE. ^* ^x|*hs. SJ^aj ^x|£r^ MJ^aj i«g8|fe Zio\<z[. 



najji. ^«^o S mi^iah Aflatej^a^ ofe 51s ^t, ^a| §Q«|o|| ch& o|e «-tEFMlx|Pi. s U-goi|Aji= o|B eig^ 

Ol o|-Mat S.B\o\ 7[± SEfe goi|AHoj 7 ^ >ys| ygotl cHSr eiS^oil *.^Sr»rol 2icF. 

<H atfe Sf^olfeS Aiiafei^oji ch*ha-( ?!S9 ol-s-© gstracK 3 §14, ^o| glfe ^oil Ai-&, 

Aiiafej^oj aas) ^o|fe grains oi^-ojxlfe v=EHe|o| 7Ha| ^4Js|cH, =l go|| 51 ^a|&S ojx^^sjoi 



m7_AC_oo 



o\&\Q*fM2i ol^fMfr Q^o*x| &x\a} 9 AIF 3 B| ^7|°je *\M*4 felH. ALF 3 ^] ^7|ojO| 0.001 torr7f- s|£r ^£?r 2* 695^013^., 
JL& ^^<H|AHfe AIF 

ol| ?j cjl. §7|^0| 0.001 torroM gtfe MqF 

2 0| 1066-DOl^L, CaF 2 7j- 1195\}OlJX, SrF 2 7h 1233\50l^L, BaF 2 7|- 1065^0|2L f ScF 3 7f 975*0 Oj IE, PrF 3 7H 100TCO|2L, EuF 2 7|^ 
1134"CO|Ji t AIF 3 7|-695T:0!cK 

& ^xfe, ^7|a| nWi-S $\nM ^^-e- *!«x|?|:d. oi&-ferCi| f sJSMS. :£:23£*H(&*£S&*2, sintering aid)# a* 

ojoii Lfl^^oi sqoivih ^-§e«e|oi ««si:a oj- £ 9 aa«rack oi ete teaais. soox; oi^sj n 

#a ^ DK >i| envois, fee m*J£!^ 7WH 2i£r 3do|°*ch 

ol-BFAl e ^Sloii o| S l4|^|a^ «xH°| *U3E ^-a^ ^^Isr 100 Sa¥(parts by weight)**, £JS# 9± SI ttaalS.* 
S o|^cH*I4=- 5-oilAi Ajaig © o|a^oj g^-^ 100 ppm o|^, 60 o|**S aff-*rte SS§ ^(**£)a£LS* , i 

-1000-cm ^x|^o^ uH^SS a§ ^g^s Bcj. 

se^ e iJ^oii <>m m^M^ ^*hsj «jiye a^i- ^^di^^i axM*. n^i" a*°i&a ^nm <&n<H\ ^*n*fc &n&& =^ u \ 

^HZi'site a*n|&S *naf£|^SA|, ojTfl^ §of| s^i SI S^s. oi^oixife ^Ai £fq^ & ^ o\&s\ 

S^7h m^-sioi Si4fr U«£f tt^olfeS Ai|a^>i^. o|^cHx|^ e*fl« ^"|o|-^i, ofcHAi o| ^*fl<6 g^£a a^ 7^a| «b}^o|- 
500-C-1000-CS ^x|^o SAtJ l||aj^ a^A|^|^ 

^oife# mo\\^ t ^ s^m ^Mnn, sajsEgoia^i 7|ta^ ns^m opi &mM, tin 

^eijoj x\MS>sL5=: t mm ^°ife^ Ai|a^^ #S2«7<| ^.ajaj 7 |.^o| ^a^DHXI ^a|^|^, 

a^c|^ #ol ojt^I^ ci|aFAj ^>4*KH Stjis} ^-h|7|- a^FJL, S"^°ife ^J^7h g-^i-oi ^ol ^7|oj| ^!^s|^ 

zi^i^l- feifTiis oiaf^ ^^o|^^j Ai|a^^^ ^2doi|AH Ji^^ai irs?«7fl 7^sj #a^o^| CH 

oi ^.-g-Ejj°|^- ^§£SAi ££^- ^^alm-^- a^xsj i^£2^§§ ^^-oFJi SiSicK o|# 

o^ 0 j ^jij. ^o| LtiM&m 7WJ1 o|S|o|i£, tf£S^ ^a|^jif «|ia^o4 S-g ci fee Jieo||Ai<£ ^^op| CH5i 

go| t ^ Lfj^AH ^AH7|- 7^a| ga^o|o|| t^sH S*ie Mi^J-So| «fe 2d<Hi ^^i^l-JI Si^- 

oj o|^<Hxi-^ MI^J^S a-^oiiSE, eiE7^ o{-^«> S^oiiAi ^^giTfl 7[±:0{\ qjs« fee Mi^|Aj 

^. AJA| §Ei|0|iAi-£r, 141^^^ f?£2Sf§£ Ol^CHXi^ SL|oI b^^j^Jl. 0)S^| S§ «^0|| S*l 7iS| MM 

S ^1 ^S^, 37| ^£7h fee g^S£isLo| ^ffh^S^ S^S-SL-S.^. 7^ % ^7| ^ ^^^^M^ 

^ ye 7^, «s?a ?\±l<>\\ zi®^ nst-e ^ n^. zmo\, ^71^01 ye ^ai^^sj 
^^■s. »o^ t jieoiiAjoj «i-g^^ ^ si^k 

#^-^^.3&f^^^ of^^, m^&^m o^Mi^e! ^oi ^^i unr«j*w. 

sESh e^i-& mi^^ as. Afla^^, ^ Aiia^^, &^d|«-k a ^ ^ 

^^.'olJFOjxje 5-o||a-| Ajqa o|^o|x|^ 3do| a^xj^cK 

££#f t e aa^cfe *m git s«ai?j a^4, **asj s^chi si^^- as ^&ajs.^ oi^oixi^ ^oiiah ai^^ 

ol^sl ^dtsi sffts o|^cHx|-^ S^^jDI, o| je^S^ i?£S-8^ 7b±:Sj sa^of^ ^oi| soot: -10001c s ^-x}^ 

o| s^#bj jqjge ^^o| ass|x| sfx|o>, 3!^Sr ^^o|fej»fo| c>^. Ajjq^. oi^bj «te 3do| 



2 'o 3 -A1 2 0 3 s] o|«l7(| &S*m SS Y 3 AI 5 0 12 ^S o|^cHx|fe $o)|AH Aj^lS & S-f?- 0|^s| >4S|-gs o|*o|s|cK 

5 ^asj m^-y ^x«7F c«^o S « te ^saiTji ga^o^A^ CIF 3 7^, NF 3 yy±, CF, 7 r ^. WF 6 sjofl, CU, 
BCI3 #<H| ch^K^ yga- ihgs^c+. 

6 m^-a ^XHS ?|o|El ifixH, «|o|2l# ^*|^7|*l£r AH^ei( suscep tor)S.>M A r gs|-S. 7^. 
o«S 7^o|| cH®|-aj ehSer -^S-g HSm =f SU-fe-q|c|-7f, eh£«|a| g°Jo| sjfe 2)x*a^x| S2.gs| §p|7_kH| a** 
gjx|» 4» sicf. o|s*|, -^sl DRAM, 4M #2) Jigsj£(high integrated) S£«I*M *i|3=oj|£. o^SM! cH#tr ^ SlTfl 

S tSi ^si-ij is 7^o)| sj*«Ai yssfe AirVAj^ 7ra § Aiiafoi^ s|Ei, Afla^^ sjejej ^3 oil 4j*|£icH oj t 

efSE*l|s| S^§, Haiy^M §§s& x|=s| *e|*}c}. o|S©, 500"C oi^sj S So||ah trs?fl;N| -^-y 7h^ofl c)|sW jnfirSl 
fe- 212HS, #^ffl-^HS7Fasf£|22i7| 0)-£o|ch 

£E£r. ^ St9£j MIDI'S -Sf*-*H-cr cia| *(| o I (dummy wafer). AH Si) (shadow ring), 3.^^ #a|-^D^ ^ A l?|7| at^ 

ga^QHr SJtr S(dome), ¥-2M£r. **£|-fc! &}5£*l *|o|tt|-& x|x|sp| fl» Q( B ft pinn), A>?4 

Stshower plate) 2+ Sf£*fl *02=© §r*|2l 7|«|(»|8)^ Af§# ^ <&c\. 

°KK 0|EH^ 2§f S^SSAlfe StKTah'^fiKW), SalMBKMo), ei|3(Pt), iNIM(Re). SK»fe(Hf) SJ o|£!#°i oflA|# 

frS.*i!7fl 7h^S o|^oix|fe aa|y 7^, oils 7^fe etS.*ll?Hl3Ea o|2|2) sj-^ S^oilAi Afg-s^ 2{x|o>, o| 

ol|A^o| mAj^ ^.xjioii cHSKia^ & Srg-S- #£SfcK 

4h7| SJS^ S^Sfe Y. Yb, Ce. Pr, Eu7f um*\zt5L. ^7| il^a|m-W- SrtSfc Mg, Ca. Sr. Ba7(- uHJ*js|-ch 

o|S go)|A-l£ o|S eJrSol o.9A o|^s) 3do| -^«| u^sjsfcK o| o|S EhSS R.D. Shannon Si C.T. Prestwitz, r Acta 
Cryst.j B25, 925 «|o|x| (1969^)^1 g^ofl ejSK 6o|)*J(six coordination)^ S^-sj o|& Stao|c^. o|5Jo)|fe La 

3+ , Ce 3+ . Pr 3 *. Nd 3+ . Sm 3+ , Eu 3+ , Eu 2+ , Gd 3+ . Tb 3+ .D^.Ca 2 *, Sr 2+ , Ba 2+ , Ra 2+ 7f 2{cK 
SrSoil SIS- Af§lT ^ 2icK 

SES. S^: SJ/££fe Sma|S.# S^fe S^r ^o{\ q|sfoi, o)EH7fx| SE||£ S7jf 4= 21CK ojlfjcfl. 

^o|§ SS S-oil, S^ 3=7f£rr ^#a|M# €!^s| Er*fl(«tia, single body), ffi-fe Zl an^#fi) ^-^S £p|-tr 4 s 2i 

c:K ^SSAHfiJ m?mol 60 Slf^-g- ejojxlfe gs* ^o|feS Al|ajaj^sj gg £ go| 60 W/m-K a|Er°S M)E^7&. 

S^sj Siig, ^A| = ( a i k oxide). i?2SS(g #s| o|# SfSSS ©«flA|s ^ 5>fe §si|o|| S««a|^ 

93. o| SJSJ- SI &Sroi| chsFoj 37^ ^ sich o|SMi. SJje-^- a^7f ^ ^g-oji & 

Atspi 

S*h SSoflAjfe, Soil U*r ^ols SS e-a-g S£rA|?| 3, o| ^o|| ajs^- fj^fc Sl/^fe «f#a|S-^ Srt2| SflhS-M tin 
S- e-^o|a^x| §01,0, SE)|S S7fS- 4= ?SS nnoilfe. e3r£r metoll s|««a^ 7h^sFx|si. -fer7| ^£ S-a §gg§ 

-Sa7f alfe a^oilfe, 3EM S(pot mil). SSi (trommel). cHsa|>d ^(attrition mill) &4J7|« Ajgfh 4= SJch 

S7hS-S.A-i, -^ifl^sj §dho|| c«*m 7^^(51^14)01 silfe- 3d© ajs-s S^oii aicHAi. S:tt §S# 3!SM=7 x|^s -g-SraJ s- 
Aflo|| sas- *|itS-2| E|x|7io^ ^cK seS. §a|u|y^# #o| hjojd, S7Ht ^ 91^. 

o\ Sfll* ^S* ^He«o| =a r o|ao| ufifsj^cK SE&. 5!§ 7i^a-g ^Jx|^ ^of|, 7js ©a* *1I (sieve)© S 

sHa-j n SJXF 37|# 5§sfe 3do| hh^si-ck 

^•Um SSSfe ggoi|Ai aeJ- S^sj ^S*lie S^oii 3^ AfS© ^ 5dc+. firae 100 kgf/cnr o|-yo 

S *hfe 3do| t<Hr2J^x|e}, SEJie ^x|S 4= 2Jcf3, &gs|x| affe^K -gST ^Eflo||Ai «J Hefl^c^ol^ ^o)| 3d£ 

7te«W. Aj^^g u||o)| Bfojc-i* S7FS S-?-o)|fe, ^^o« SfAi, >4£f -g-^7| ^o)|Ai 200TC-800-CSI SfEo||Ai &x|(degreasing)e 

ojoiAi, a^ S x)|§ H^5)oF7i|fe St » o r o|rt^:E||ej(isostatic) HiMlriS #o|| a ls8Ai A a«H=f. « Si o r o| 



&±Mm 5Bl|ia§ *H§S SHMS 50 kgf/cnf q|#gl 3do| uffit«|«}3L, 200 kgf/cnf o|-^o| ci^ H|^*|*|.ch o| *g 

«| 2t*Js|x| SMeh »S SS^furnace tool)s| ^x|s r 7| ^sHA-lfc, S3^& 1000 kQf/ad 0 |s r 7 r H^sitfcf. 

SE*h ^A|2i 2=1:2. $5EZ7 r x|, 50tJ/A|y 0|^. 1500TD/a|2} O|*|o| ^ £ A>^A|?|fe 2jo| HfaS|*W. S 

S=fc 17O0t!-230OXJ°S. *H= 3dO| H r §|*js>Cr. s\JL ^£7 r 2300X; # , ^°lfe2J &*t|7r A|SJ-gc*. &£.7 r 

1700-C DleJoia, 'SJ^sl SBfsiS! aj^oI eifllScK 

o|fr|*} sa| mm . <g}^a\is*} Ai|ajBl>iU|ei x«S# f?£s ?r^2l i^nffoj 500"C~1000t)S W*IS nHoflfe. 2 

*|e| SS *HS*rfc 2Jo| d^^^cf. oji^jch. g£fe 600lc~800lco| oi5| bH}5|gf2, 500W o|^o S 

s r fe 5101 uh»«l«i-cf. o| sSoiiahs) M|*l§2| -S^ sf9°H SSKNfc 

SEar. ^7 1 f?£esns o|^o|x|{=. Q|g #oi| «gA|?|fc g^gj-B etofl a&o|a r ex| e §(pin-hole)o| ^£JseJx| atfc 

«i^*i Srss-ixi afcc*. ziiH<-K -&*asn s-yoj ^g^i-K ch^sj spoilt oi-g. sgsoi ui^^sm. gB«ois(cover 

plate)S* f€ Er^SJ S^^M 3do|a r -£x| ^gsj ^g.^ g^oflfe, ^EiEig ^ (sputtering method)o| a^s|»K^. s=. o|# SffflSg 
2gg *fc S-^ollfe. aSOIAI D|a| QEj^iElEitH reverse sputtering)® Sfc #2| ^o|| £\*i\M. &*B2| S^® D|a| S3 

3**1-04 ^fe 3JO| bHr2|* r c*. SEth aHW ^7|# S&a, §a^ (spraying method). *«■ £S+^*a|H *H®S- ^ 21c*. 

££«h, m^§£| ^^o)| 5+sHa|£, aai(crack)o|a r .&x| a|a| ®s| 3|tK>| **«*l *tl£N=|x| sfxlEh m^^o| x|i4*|;h| ^m^- 

8, Ml*l€ A r o|s| ttMXk* 7|°l*fe ^ge^oil 2|«HAi, M|iJ#o|| nf@ (fracture)o| a r ^x| a«l §o| ^7fl se|°s, 

10/m, OlSfS ofe 3dO| H|#2|Stt, 4/m, 0|S r S. Sfc 3jO| D| b|-^5|S|nK 

L«4|SO)l e^O| ^7|X| gf£= «r r 7| ^SflAHfe, M|^!g2| ^»y« 0.2/m. 0|^°S *fe 5fO| HrlT2|*&. 1^n. 0|AI-o S « fe 5J 

o| &©ci u r gHMs r c r . 

oi*k ci^ ?*i|5jej -jys S^foil a-*«A| s^gcj. 

[^a|o|| i]»Sr Afla r aj^2| flls-^-Aj, o r eHsf *w ^|a r s|^-& ^I^SrSch. sis. 

S±r^O)| 2|S«A| gcH£! §Sr A^Sh^Cf. 0|£g£j Sii^* 0|^SSS ^#0)| SS«A|?1 S?W *«2*r 

Zl, 0| £|7 r xi| §o!|# €!S &^Oj| CflSKH, SI A^SKH ^tmSich S3* »^a|^S 100 §9?£ tt 

o| £f2| S7|^S 4 f§^S s|^cK o|sgs| o|S ygg 0.89 Ao|°JcK 

o| 200 kof/cof2| ?t^2£ 1^ 7|^ SSS2S«I, 200mm s) gtfg ^i^*h^cK o| &^tm 5!" 

£2||i gE ^o|| Hfl*|« r 3. fflS*rac:K 300t>/A|2ia| S£fi ^*a|?|^i, o| a>|o« AlS-IOOO'Cal S^ofl 

AH U2tm S*r2. 1000t:oJ! ^, Srt 7|^« 2 atmOflAH S.gJ*rfe #a|o)|, 200 kgf/cnf J7 r *l ^TflaiSLS ^^a|^c|. 

*|J1 ^2.* 1900T3S Sl-Hl. S|3 SEoflAi 4A|7i 4fX|3 r 2cK 3001C/A|7i2| yz| 1000"C»W Mfurnace)* « 

2|* r o4 S3* SS«c:K oil? Til sflAi ojcH*! SSf ^a|fes Aiiaiej^si S£g§ 180 W/m K o|2Jc+. 

LflAj^oi ^^nf 3 chSMS^ ga r i°r ^o)|Ai, 700X3S #7| rfcSfll-g- 2A|Z> #x|*[c|-. e NF 

3 71^-1- ICP(#WS 100 seem, 13.56 MHz. 1 kW)S. oi7|€|Jl, 7^ 5 torrS *r^cK go|£! Ml^-^ ^-^|o)| fitsHAH, fig 

m SLtA| SX( gn|§£ £ a^°t a^rS E 1. £ 20|| MEItHcK cfot. £ Ml*<^# S.&^of\Ai * n||s| A|5Jo|Jl, £ 2fe Mf^JS 
§y n 7|x|(matrix)eJ §5* aEr*r2. «1a|«|-ji^AH ^o^« E -| #fj^ a^o|c*. 

»<7|A| t *hg ^g.si ad a^ofiAi. 7MH© a^f7Fsn*Fa sit as=oi ais, sx^i s^H*rS si7ii ^ g&oj 21 

cH. o|^ fi^si u|#o| A r S§oi| fe3(«gi)oSA| i4Erfc+c+. £1,£ & 4 s 21 ^0|, o| ^xflfe 59 

S^S X1|2|S r °3 S3* SJ^-alH £JX|2f, 3 AfO|£| SJ74|^0| £Hf*KH 21 CF. Saollfe. S3* ST^Olfe ojXE a7j|S-£ 
31 21x| Sin, aim o|as.( S ubmicron) Scisj =*| D | A fl& q|Bf ^S2J S|x r 7 r ^^o| SSo|| cHf= ag* r ol #«* r S 2lol. 
5SSf S-fe!*rJl 21 0| fiS«oilfe ^§ MO|x| atfe^K 

7|x|oj §^ ^oj^ gjxfe as 5i -e cq^i 212.. aiaa^i 7|b»i-s- s?teJ 14^112. 21c*. tin. aaoii 21 qmi^ 

eJXRr Sl^g trial 2111. S3* S^-°l& gJx|.ac|-£. ^-7HS ^^7r !Hf=icH 21 2d® ^ ^ 21 e r . o|S* &»8. ^*| £E io||a| 
fe. SSoilfe «K>J| g^£ MOlfecfl. OISSOI cf§°s ^xK*r31 2lfe ^SO|Cr. 5££h. S-^*f3. 21fe o]M\n 2JX r 

a| gTfloflAlfe, 7|x|oj gsf ^a|fe SJx|7h M0|H 21 cK as. 23 Ml-4>|gs| ^»Bfc 0.5 /«nO|21cK 

o| as m-^#2| S^fc S£f EDS(Energy Dispersive X-ray Spectroscopy)©)! a|««A| ^gsfgcK o| gaf, ^-s W^ols. o|Sg, 
Hit. W^S-S., Airt7 r ^*ril 2131, ^Q|&2| §^sf o|^S°| ^lfa| &7flo« q|s> o|sgs| u|ge 30%o|21c*. aEtf. 
o|EgS ff.£sitf£A| ^AHSrll 2lx|°t, Sl^fe 7^ (garnet) °S,M &-ff-*m 21® 7fe^£ 21 cK SES. SSollfe ^^-52.s.2* 

Qi = Q|^o| gj° ;fcA}S|0| 2121C*. 

n o|4f*r c r ®J* So| ^ 2!^h ^, NF 

3 7 r ^ gai^DKHi in#s|ol 21 -g nHo|| AIF 3 a| iW©o| #^s r 3l, US* fl^t -feJ*l -¥^sJ2lc*. o| nj|o||, -=a|o« S£f « 

ojX r 2j 2|74|gS ^® S>3. gj^lg §S| t}3* 0|J=gO| S^2 = 3*S 2jo S «Z|ac|. o| oj|o)|, 0|SSS| QS* fe^ 

°l& 2JXrO|| ^^o|2. nftrsl #^£ = 3* o|Sg« ®S*r?l cH^7| tUSofl. MtZ ofaS 2.ci°| x|## 7|x|3. 21 fe 

2JX|7 r S3* ^o|fesj 2 ^ cxi «^s|o|, i||i)g§ «^!S 5°£ ^^19^1. 



■>n7-nR-c>9 



4ia]a|*ji_||.s^ ^XH-l- lCP<HI A i <*P|S 600TC, 1 torraj NF 3 7^ ^-<H| A-| i0A|a #x|*^cf. c+S ff-US 100 sccmO|31, 13.56 
MHz. 1 kW2| saoilAi o47|*»4. M|4J^ ^-xsoii asHAH, s§ a^sj giHg 2*gs a*h M|i|^ A|^^.oi|fe. 2mg/c«fa| 

[AjA|ofl 2] ^Ajofl 1=* rt§3Ml# xyssracK c^, 4^3£*HS. «W ?Ms.a| oKcalcia)* I^EIS. Stmoj 

0.03 fPMM-S^h 0\7\M, o|Ss| o|S y§« LOOAOiacK gcHS! §3* S>^o|& 4:2*flHj 80 W/m-K o|2J 

Ol rfc^*l|-6 CF 4 cl-ggs-^ •2k&o} ^oflAI, 650133. 3A|7J ?x|*t5Bch C+Eh CF 

4 7hA-=. ICPC^^S- 100 seem. 13.56 MHz. 1 kW)S (*|7|*KH, 7^ 5 torrS S^^. ^CH5! <-H<N£ ¥x«o|| ast|A-| . 5S 

© saj £J*i ass ant -y^ioti i2i 7H2j §sj«*$&ck sy, m^i^si 3 /moim, a^. s^. 

|f£a ai°t*j. W^-alMSJ §©54 sm*l gffal fMloll cHS ^-#21 §if H|g-a 20%O|21C|-. EES. m 

^Sl^Q&sLM ^nn^l 2lxm. U^fc S-^-sm 2I# 7Hs-££ 5UcK EES. a3ol|lEr,^^.2. = ^ ^a|fesj e+s. 

o| l4|a.a^ «xho)| £J*H*i, -4Ja|oii m So| *W LHAjAj A |*jg B a*h A|fj ^oilfc, 5 we/crf24 SS«=K 

[4JA|ol| 3] 4!A|oi| ish -g-SjoMI oh&| SSf ^ = a|^ irSifl* x|3E*tttck c+B, rta 3EaH 3AH. 3i.M*2BBS & E J2S #£i*K* 
8.5 SPWach oi?\M. BB 0|S&l o| £ BS-& 1 .06Ao|2ic:h <£0\xi BMP-°I& ^*fl2l S5E§e 140 W/m-K o| 

Sic*. 

0| 4iS*Be NF 3 cfSfS^ gaf^ah ^cHlAi, 650t!S. 3A|Z> ^x|*^cj. cJB. NF 

3 ICP(«-lT-& 100 seem. 13.56 MHz, 1 kW)S a|7|«&. 7^ 5 torrS «Kftcf. <£cH£! Ml^^ ^jq|o|I asflAH, 23 

» e.^ a xi- &am&.s. ass a^t *ja|ou inf saw. ees. «-h*j§sm 2 *moi 2, ^s. s^oife. bb, a^, 

£S 4ht7* ^xH*m SIjI, ^d|&2) Slfsf St&s| §tfsl a-Tfloli cflS Itthsl Stf "ISS 60%o|2Jc^. EES. StSe i?£S 
Sftk.A1 ^xflS^ 56(A|ei, U-^fe 7^°S.Ai 7F^££ SicK EES. fiejoH-fc- = ^o|fe°| e+© ^iEjcH 

0| L}j ai AH «X«o|I aSflAH. -fejA|Oj| 12f #S|Sh7i| *KH m*4^ S 3^, l-H^AI A|S ^Ollfe, 0.1 mg/cnfSj adt7h M^CK 

[AjAioii 4] ^aioii m §s!sv7ii si-oi SSI- ^a«t cjet. ^a=E^is.AH g^A ES8S ^i&tss s-s 

*W 0.89 S©-^ S7FSa. cH7|Ai. ^S&g o|^2| o|S 1.16Ao|S(^. ^cH£! ^a*flfil ^S£#-& 150 

W/m K o|21ch 

o| ^SXHj* NF3 c[§gsf #a^o|- ^ o)| AH, 70QTCS ^x|*^ch cfo}, NF 

3 1CP(#^S 100 seem. 13.56 MHz,1 kW)S. <H7|©^. 7^ ^# 5 torrS S^^K ^CHS Ml^^! ^Aflo« S3 

s ^Af sxi- anigo S ass a^tfe. *ja|oji mf sss. mi^ssi 6 ^oii, ^fs 

A 1;t7 (. saHoFZI SUc-i. ^o|Jgo| g£f^ AE^fo) §g:oj ^741 oil cum ^^£S2l §lf 60%OiacK S 

o| lH aj ah «3d|o|| asHAi, ajaichi 1=f SSJSWI M)*,'^ A|tj§ £1 gat, M|^^ a|§ *o||fc. 0.1 mg/crfSl fiScf. 
[Ajx|ofl 5] tJA|ofl i2f -S-^sWI »FCH sst ^o|fe ^a*)IS ^l2S*hSatK 4i&2E*%g.M. ?Jsa|oW S-^*M 

o.o3 ees o\s.mm oist£s stf*KH 2.4 §ir-^ m?y°m^i. sojs ^a*ii^ 

^ 1 70 W/m-K OJ2JC+. 

o| ^a«l« NF 3 cfSMS^ ^o||A-|, 70012S 2A|?i ^x|Sf^ch. c^S. NF 

icp(^-lf-& 100 seem. 13.56 MHz. 1 kW)S 047)0^, 7^ <&^m 5 torrS s^cK ^cH£l Ml^jg ^.a«o|| cHs«Ai, IS 

§ SAf sx^ solans ass a^t -^Aiofl 12} ?-isj m^m^t. as. mi-nssi 5 mom. ^s. ois 

S. U^. i?£S, a^7|- ^AH^21 alcH. ^niH, S3 o|Sg£J §i?2| &74|o)| cflS S o|s©2j &74I glfs) 

oi m<Mg ^xhoii a*HAi, AjAfoji 1 sn a| S# e ^nf, a|^ ^o«fe, 6 mg/efsj a^7^ astcf. 

[tnjaoii 1] -feiA|o4i 1^ §sf <a^o\t3 ^mnm ihi^^s^k oi ^a«a-&. cif 

3 7^^tH|A-), 600t;s 3A|a ^x|sjgch c+s. CIF 
3 £J^g 5 torrS «^c4. 



<£oj£! Mi^£J ^*H«=Li S*> tiaigoil o|S Ajxjg 5E 3, £ 4<>|| LfEhlCh CHE}, £ 3^ MI^#S 3EQ^o||Ai 8 «H^J 420|2, 

£E 44=r M|*4# ^1 Zl 7|X|oj ^D|fe ^^X-ll^ SE^K^, §331 ^O^Jl L.(-Ai f O|^^o| Al-^o^e) Ate!0|ch 

o| Lf)*l^ ^cH| SfSHAi, ^A|ofl 1 SSIE! Mi^^ A)g# « m^!^ A|g ^oilfe 40 mg/cufSl a^l-a^cK 

[ts|jao|| 2] ^A|ofl 1 jl\ S*t «*o|& *iii£orat:h o| jsa^ioil c««HAi f AJAioa 1*f «rfo4 l||a|^ a|*j^ ** 

4{*|aj A|*| ^0||fe 100 mg/cof^ y^?|-MacK 

[AjA|Ofl 6] AflS 20mm, 7}-j£. 20mm, ^ 1mm2j ^»S^o| ^U|^cK t^oj, J^M\S\ *flg^ ^o|&(JIS A 1050: 95% 

SH^fe), E^aM^ISS^ 95% SMF.a|i4) ( §5* &^a|&(95% SE-^ 99.9%), M<g #eJ ^xr 1M» fl^(^oj- ^o|| ^SfjAi £ 

ois ^.^m o^eik ofziMi «s ±m*im®o{\ oj*ha^ ^ 1 ^o, fa^^ a^m^o^ oi^ojxur mi^m^^ ^ 

£|a|^cK o| flflo) NHfc! 0.7-5Pa, 200W, 1 -10AlZ>, o^^oj 18 sccm o S ^2Jch 

Zi iMM& ICPoilA-f 04^1^ 60010. 0.1 torr^l CIF 

3 Ma^o|- ^oijAi 5 a|2J ^x|»^cK QF 

3 SJ 75 sccmOiJH, ohE««l 5 S ccmO|ch ^IMI^ ^oj| a^Af, a*s| *fS& H^, MJ^a^ A|fj ^ 

£j a^-B 0\h=. Z$0\l~l 0.1 mg/orf °lefO|Jl t Ml^lgoj *J£|u{- H^ISE MO|Xj 8Ktt4. 

[AJA{01| 7] 20mm, 7^ 20mm. 1mm£| ^fljg. ^U|^cK C^Eh &*fl°| XR^^, US* £NP-°I*t(96%) 

oi-^cK omMiBs ^mmm&oii ^mM, 1 w^&^q m^-^s^j. §f£a^ oim.m mqf 

2 /YF 3 /AIN OJS. Oj^ojxj^ ZJt MI^S^ ««a|Sc*. o| cfloj 3EZJ^ ^Nia 0.7~5Pa, 200W, 1 -lO-MZh Ofsgsl 18 
sccm^S. 49 cf. 

^ Ml^^l ^aH§, ICP°I|AJ oi?m 600 1C, 0.1 torrSi| GIF 
3 ga^aj- ^oliAH 5A|z> ^x|§^cK CIF 

3 sj 75 sccmoljl, o^Sfi) S§S 5 sccmOfcK MI^a^ «xHofl asH A H , S^°| 24, MM4*3 A|g ^ 

o) «4M aif^ CHJb. SOi^ 0.1 mo/arfOl^OlJDL. i^M^m «|H|t4 MO(x| Q^^cK 

[AjA|Ofl 8] Alls 20mm, 7^ 20mm. ^^il 1mmS| «eS^o| ^Hj^cK ^xfloj x|°|S£j S4 fl^<99%)3. «V 

0| ajjsj ^ 0.7-5Pa, 200W, 1 -10A|Z>, oj-^^ «g 18 sccrnH.^ ^3^. 

z| t4)AjAH «^H^- f |CPo^|A^ oi7|e 600tJ, 0.1 torrsj CIF 

3 *a^of ^o^|A^ saizj- *x|erach cif 

3 a| ^tf« 75 sccmOlJL, oF=52j ^gfe 5 sccmO|c^. zt iMM& Wl «WI^. tth© S^2| §§f JSfS*^^. o| SBJ, MI*J 

^ A|S JfS| «^ aite ojibi ZdOM 0.1 mg/orf olefOlH. MJ^#S| EL^S- S.O\X\ StSU^. 

[u | mo{| 3] -felA|ol| soil 21CHA1, S3* ^(99%)isL 0|^-c»x|-^ &«|oj| S l*o|, 4!^|oll 8Sf ^SiSWI Ml 

*ltl<HI 49*KGlcf. o| 32f. M|4}^ a|^ jjiAj 16 .ng/cfolsacK 

[■fejA|oS g] 96% SIN oil, o|S £Sao«l 2J«H*i 1/m.a) g^-asst ohzim^os. o|^.cHx|fe LH^jg 

o| ICPCHIAH op|»0.1 torrsl CIF 

3 MS^°h 'M Mo\m ^IScHI AfS*f2cJ. C1F 

3 °) 75 sccmSS SKS, oF^^Sj 5 sccm°£ **Sach 200TC2F 700 TC A^O|o||A-i S£ *^-g 

5AFo]#e| g£ *Hf# ^ A|-o|fjf ofc|> 700t;oflAH ia|2> ^-x|«h«cK ajs ^.s| ^ aifs o.1 

mo/orf o|fi}o|ol. lh^ISsj e|a|i-F Sims. £o|a| &°Mif. 

S 5fe #a^oKMial if 2 oil. m^^sj ygoj ^a^S tNo|^o S g3}f i4em|fe gx|- Qa|g Af^olJi, s. 

6e ga^afoflaj i^jfcni m^jgsj essj aajsi sia(- sxf saia°£ mam s^s Semite sxi- e°ia ^^loich. 

afoflsl ^cH|E m^JSoJI S^te SO|x| S^Jl, mti 3^) §s| g^o|a^x| zl £|2| SS£ M0|x| gf© ^Jg 

4= Slcf. 



r*4JA|041 10] *|U£|oj 99.9% SIS* 8*^olS*ii ^b-} gaflo|e(5jg 210mm, ^10mmS| «&S^)on, QHMII^ ^sj Nil Soli £J3H 
Ai <yA|ofl 6^S«&5£ao S ^ i^oj gj^as* a^MI^SS. 0|Jp.CHx|£r MJ4M^# ^^aJ^cK 

o| ^fcH «ellof «• icpo||Ai oi?\n, 0.1 torral GIF 

3 fS^Df ^-OllAi <g A[0\m AI^OII A^^«Ch QF 

3 H| ^fif-B 75 seem 0 1 01, o^$sl| ^ffife 5 sccm£S ^cf. 200 71 St) A^|o|]Ai &5El 5A* 

O|^o| ££A}^2f AfOlff 4!A|*t£Ch 5£|2J °| A^|g# tJA|# 0^, 7l5TiO||Ai ^ 78A|^ #X|^CK 9\ *\ #BflO|^B| 
Mj^AH a|«B J^oj 0.1 mg/cnf a|£fO|:H t MJ^^S) *ja|i4 MO|X| 



oi^ SstF "fst eoi, & ^soii si^a, *i§ sewn nig ^^mxi as bs. a^oii n*^, sootd oi^sj as 

ah, JfS-a^ 7^sj #a^ajoii q|S|-a| 4|*|^ ^-xHS m|o)|E, m<M^ «xh j£°4s>| «-x|*Kil Sjx|-°l gfS 

(57)^21 

x)| 1 S-oil 9io\M, -Jb^l MI^ISS -fe^l =^.2. = ^^ olifUHxife. e+(film)Sj ^3£S *H=r 41*!^ ^-*H. 

xfl 1 th SEfc xi| 2 ^cK| SitHAi, s-^fc SH^°lit. 3^ MIS AflSMN:*:. ©SK^S AflaFSJ^, 
o|l-K SI ttn^^S. o|^.cHx|fe so||Ai *HSS o|^-cHx|fc 3dS sfe m-*M& ^*H. 

afe *)I2!K>I| SiojAi, S^f SMf-°I«3 Afla^^s o|^ojx|fe ^go S sfe Ml^i-fe! 

3«SSoB StcHAi, ^7 1 MjijgcHI syojA-j, ^o|fe. sis.-* a^r Si ^iraiS-^ Srfc^si #»o|| CH^ S|j£-^ fJ^r SI S^HJ 

SS-ol 20% o|^, 100% oishej 3d* ^3£5 *te M!^^ 

SEfe x-(|2tK>l| SJiolAi, ais-S S3 o|^o|x|fe. So{\M aJS(=J » S# oj^sM #7) £!^fe 0.9 A o|^oj 

oiS e>a* 3*fe S^SJ 3dS ^S^S «te MIaja^ ^xh. 

3t»1» £Efe «!2«oM 5!loiM. ^\ M)*4S2) 0.2 m o|^. 10 /on o|sm lim ^g°£ *Hfe Ml^l^ 

*f|8Uo« atojAf, a^7| m^lgs sis# SJ ^als-^- a^s o|^.cHx|^ ^o\im Ajejgj & g # oi^ej s^si gif^ssfg 
* SJ-feiw(particle-type substance)<HI S^sj - ^jg o S *^ 

S^SIO 

S^SJ- ie| M)i|^ ^© SttS °sah, g.*nsf, o| &sfl2j aSo|| S^sjoi 21 Ji sjs-^ SJ ^als.^ 9is 

o|^cHx|fe SoifAH Ajoig ^g^. o|a^oj S:tfi j o|^ojx|fe last ^«|ShJl SU-fe ?Wf EK7«2f, aj.?| 

« w^sLm. ttft y\^s\ eB^^o^ §011 sooxi-iooo-ca -s-xith°s«i m|4|§§ ^^A| ? | fe e^ie- a^a*^ ai* ^§°s 



smotwi aicHAi, g?r sesse y 2 o 3 -ai 2 o 3 2| omn timw sj y 3 ai 5 o 12 °s oi^chx^ ^o\\Ai # 0132J ^ s 

S^S 52| m^-fc! ^*H« flisste ghassAi, us)- s^ a ls 100 3E|s# S3 S^s-^N oi^ojxife 

3o||A| Aje)gJ S-^ o|4fs| 100 ppmO|^, 60 o\MS. S^ste ^(««)f°S*l. *IS32| 33* t*^n| 

et3 A^|^^e^> r x^|2| *«2=*fc e^i^. u?\ ^mmm m& n^sj safest sootc-iooo-os. #xh^o S mi m\ 



S^P-I* 53) <-H<N-& ¥-^H-^ «i3E*te »a°£^, ^^-QlfeS 2JX^, S3* a^p|feS eix^N °J*|o|| s*H*H=r 21>«3* 
^HlsKE, o| <sin& Wo\\ ms.^ Srt 32 a&aiS.* S^S. o|^-cHx|fe- 2-o)|a| © ^-^ o|-y<M tHf=|o| Sife 32* 

^ = D | & g A|afe|>ra o|^oix|fe &cfle $u|*te t_^|s*. o|cHAi g.*fl-& ff-2= 7\^s.\ #e^in §oi| 500XJ- 



Stasis 

Slfc 2!§ ^S°£ ©Kr *B0|m 3*1 ^-3q|. 

*)|15SH>|| 9loiM. 60 W/m-K o|-^a| ^SfE^-g ?W2 Site 33* Sl^-a|fe3 Afla^^s o|^-cHx|fe 5Jg ^SSS 
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